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[57] ABSTRACT 

A multilumen catheter having a plurality of flexible, 
elongated catheter tubes concentrically and coaxially 
disposed, each catheter tube defming a separate lumen, 
each catheter tube having a distal end which extends 
outwardly from the distal end of the next surrounding 
catheter tube, and each catheter tube having a proximal 
end which is secured and encapsulated by a manifold 
which facilitates fluid communication between each of 
the separate lumens and fluid transfer devices or pres- 
sure monitoring devices via separate extension tubing. 

18 Claims, 4 Drawing Sheets 
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size, i.e. have an outer diameter, which will permit 

MULTILUMEN CATHETER insertion in a patient's vein. 

The concentric arrangement of the catheter tubes 

FIELD OF THE INVENTION provides an efficient cross-sectional area relative to the 

The present invention relates to catheters and more ^ ^^^'^^^ cross-septionaJ area. Furthermore, the smallest 

particularly to multilumen venous catheters. f^^^'^' tube whose distal end extends outwardly the 

*^ furthest may be made from a softer, more flexible mate- 

BACKGROUND OF THE INVENTION rial so as to provide an overall softer distal end of the 

Multilumen venous catheters are advantageous as niultUumen catheter, 

they eliminate the need for separate catheters for moni. ^ ^""r^^^ ^^^TT,f ^'^^^ 

torig a patient's blood pressure and infusing or with. ^} the plurality of catheter tubes has 

drawing Ouids from a jJatient thereby decreasing the i^^^^ ^^^'^^ termmates m a tapered flexible tip. 

possibility of patient discomfort and possible infection ^'^^"^^^ ''^ closed when there is no fluid 

Sierent with Sie insertion of several sin^^ 15 'J^^Tf- l"^^?""^^ ehmmatmg the 

eters into the patient. Maintaining fluids separately is of substantial blood loss through the present 

particularly critical when the fluids employed are multilumen catheter. 

chemically incompatible or when cross contamination DESCRIPTION OF THE DRAWINGS 

of fluids is to be avoided. . u ™s invention will be more fuUy understood from 

Convennonal multilumen venous catheters have a 20 ^jj^^i^ ^^j^j exemplary detailed description 

plurality of lumens which may be mtegrally formed m a ^ conjunction with the accompanying drawings 

single catheter tube. The lumens in conventional mul- .^^ which- f j o 

tilumen catheter extend throughout the length of the ^ ^ cross-sectional view of a conventional 

catheter tube and are usually arranged m a side-byside nj^itii^jnen catheter of the prior art; 

configuration withm a catheter tube as shown m cross- 25 is a view, partly in section, of the multilu- 

section in FIG. L However, this configuration hmits ^^^^^^^^ p^^^^^ invention showing the con- 

the effective cross-secUonal area of each of the lumens centrically arranged catheter tubes, their distal termi- 

present within the multilumen catheter as the wall sec- ^j^^ manifold- 

tions between each of the lumens take up a significant is a cross-sectional view of the multilumen 

amount of the overall area of the catheter tube. There- 30 ^^^^^^^^ ^^^^^^ invention; 

fore, the amount of fluid flow in each of the lumens is pjQ. 2C a is perspective view of the distal end of the 

limited by the catheter tube diameter. multilumen catheter shown in FIG. 2A; 

Furthermore, conventional multilumen catheters pjQ 3 ^ perspective view of an alternative embodi- 

may be potentially hazardous to the patient as they j^g^t of the distal end of the multilumen catheter of 

provide a direct conduit for blood to leave the patient, pjQ ^A* 

and have been responsible for causing substantial blood pjQ 4 3 perspective view of another embodiment 

loss. Some conventional multilumen catheters are of the disul end of the multilumen catheter of FIG. 2A; 

equipped with extension tubing coupled to valves piG. 5 is a perspective view of yet another embodi- 

which close the separate lumens to blood flow when the ^ ment of the distal tip of the multilumen catheter shown 

lumens are not in use. However, these valves are not piG. 2A; and 

always reliable. FIG. 6 is a view, partly in section, showing the bot- 

Another disadvantage of conventional multilumen ^Qn, jjalf of an alternative embodiment of the manifold 

catheters is that they are usually made in one piece from of the muhilumen catheter shown in FIG. 2A. 
a material of limited flexibility and softness. Thus, the 

patient may experience increased trauma and discom- DETAILED DESCRIPTION OF THE 

fort from a relatively rigid catheter as the catheter is INVENTION 

inserted in a vein, and damage to the inner lining of the Referring now to FIGS. 2A-2C, one embodiment of 

vein may also result from such relatively rigid catheters. the multilumen catheter in accordance with the present 

Therefore, it would be desirable to have a multilumen jq invention is shown. The present multilumen catheter 10 

catheter which overcomes the above-described disad- comprises three concentrically and coaxially disposed, 

vantages, which is economical to produce, and which is flexible, elongated catheter tubes 12, 14, 16, each defin- 

compatible with existing medical equipment used with ing separate lumens 18, 20, 22 as shown in cross-section 

conventional multiple lumen catheters. in FIG. 2B. 

<:TrMMABV OFTHF INVENTION ^5 The inner catheter tube 12 has a cross-section of 

SUMMARY OF THE INVENTION ^^^^ ^ ^ ^ ^j^^ ^ thickness of 0.05 in; and 

In accordance with the present invention, disclosed is extends longitudinally outward from the distal end 36 of 
a multilumen catheter having a plurality of flexible, the middle catheter tube 14. The middle catheter tube 
elongated venous catheter tubes concentrically and 14 has a cross-section of about 0.065 in. (ID), a wall 
coaxially disposed, each catheter tube defining a sepa- go thickness of 0.005 in., and extends longitudinally out- 
rate lumen, each catheter tube haying a distal end which ward from the distal end 38 of the outer catheter tube 
extends outwardly from the distal end of the next sur- 16. The outer tube 16 has a cross-section of about 0.82 
rounding catheter tube, and each catheter tube having a in. (ID), and a wall thickness of 0.005 in. Accordingly, 
proximal end which is secured and encapsulated by a tube 12 is equivalent to a 16 gauge tube, and tubes 14 
manifold which facilitates fluid communication be- 65 and 16 are equivalent to an 18 gauge tube, 
tween each of the lumens and separate fluid transfer It should be understood that more than three catheter 
devices or pressure monitoring devices via extension tubes may be similarly arranged. However, for exem- 
tubing. As will be appreciated, the catheter will be of a plary purposes, one embodiment of the present inven- 
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tion having three concentric lumens is shown and de- 
scribed in detail. 

Separate lumens 18, 20> 22 terminate coextensively 
with the respective distal ends 34, 36, 38 of the catheter 
tubes 12. 14, 16. Termination of the lumens 18, 20, 22, 5 
can be more clearly seen in FIG. 2C which is a view of 
the dista] end 25 of the multilumen catheter 10 shown in 
FIG. 2A. 

In accordance with the invention, lumens 18, 20, 22 
are independent and noncommunicative with one an- 10 
other, and various fluids simultaneously carried thereby 
do not mix prior to entering the blood stream. Further- 
more, as can be clearly seen in FIG. 2C, the distal ends 
34, 36, 38 of catheter tubes 12, 14, 16 are spaced apart 
from one another, which ensures that fluids simulta- 15 
neously carried within each of the lumens 18, 20, 22 do 
not mix prior to being assimilated in the blood stream. 

Suitable materials from which catheter tubes 12, 14, 
16 may be made include flexible, sterilizable materials 
such as polyurethane, silicone, polyvinyl chloride 20 
(PVC) and nylon. Polyurethane is preferred. Further- 
more, the inner tube 12 and the middle tube 14 may be 
formed from a less rigid material such as a softer, more 
flexible polyurethane thereby providing an overall 
softer distal end 25 of the multilumen catheter 10. 25 

A softer distal end 25 is particularly desirable as it 
reduces trauma to the sensitive inner lining of the vein 
into which a multilumen catheter 10 may be inserted. 
Furthermore, a soft, flexible distal end 25 facilitates 
insertion of the catheter 10 into sinuous veins which 30 
may otherwise be difficult to access using conventional 
catheters having more rigid distal ends. 

Referring again to FIG. 2A, the proximal end 26 of 
the multilumen catheter 10 includes a manifold 24 
which encapsulates and secures catheter tubes 12, 14, 16 35 
and further provides fluid communication between the 
lumens 18, 20, 22 and fluid transfer devices or pressure 
monitoring devices via separate extension tubing 28, 30, 
32. Extension tubing 28, 30, 32 may be configured for 
attachment to fluid transfer devices or pressure moni- 40 
toring devices as is known in the art. Extension tubing 
may be made from any suitable medical grade tubing. 

As shown in the illustrative drawing, the proximal 
end 40 of the inner tube 12 preferably extends beyond 
the proximal end 42 of the middle tube 14 and is encap- 45 
sulated within a hub 46 in fluid communication with 
extension tubing 28 via a channel 29 between the proxi- 
mal end 40 of inner tube 12 and extension tubing 28. 
Likewise, the proximal end 42 of the middle tube 14 
preferably extends beyond the proximal end 50 of the 50 
outer tube 16 and is encapsulated within a hub 48 in 
fluid communication with extension tubing 30 via a 
channel 37 communicating with an amiular space 31 
between the proximal end 42 of the middle tube 14 and 
extension tubing 30. The proximal end 50 of the outer 55 
tube 16 is encapsulated within hub 52 in fluid communi- 
cation with extension tubing 32 via a channel 39 com- 
municating with an annular space 33 between the proxi- 
mal end 50 of outer tube 16 and extension tubing 32. 

Each of the hubs 46, 48, 52 may be formed from a 60 
rigid, sterilizable, plastic material which can be molded 
using known techniques. Such materials include poly- 
carbonate, polyurethane and PVC. The hubs 46, 48, 52, 
may be separately formed and then sealed together by 
known means to form the manifold 24. 65 

The path of fluids flowing through the manifold 24 is 
indicated by arrows in FIG. 2A. Fluids flow from ex- 
tension tubing 28 into the channel 29 and thereafter 



flow through lumen 18. Fluids flow from extension 
tubing 30 into the channel 37 and annular space 31 and 
thereafter flow around the inner tube 12 and through 
lumen 20. Similarly, fluids flow from extension tubing 
32 into the channel 39 and annular space 33 and thereaf- 
ter flow around middle tube 14 and through lumen 22. 

Referring now to FIG. 3, an ahemate embodiment of 
the distal end 25a of the multilumen catheter 10 is 
shown. In this embodiment, the distal end 36 of the 
middle tube 14 is tapered and abuts the inner tube 12 
which outwardly extends beyond the middle tube 14. 
The lumen 20 defined by the middle tube 14 terminates 
in a side opening 54 slightly upstream from the tapered 
distal end 36 of the middle tube 14. 

Furthermore, the distal end 38 of the outer tube 16 is 
tapered and abuts the middle tube 14. The lumen 22 
defined by the outer tube 16 terminates in a side opening 
56 slightly upstream from the tapered distal end 38 of 
the outer tube 16. 

In accordance with the present invention, the side 
openings 54, 56 enable lumens 20, 22 to aspirate fluids 
from the patient as well as deliver fluids to the patient. 
The lumen 18 defined by the inner tube 12 may serve to 
deliver fluids or to monitor blood pressure. 

Referring now to FIG. 4, another embodiment of the 
distal end 2Sb of the multilumen catheter is shown. In 
this embodiment, inner tube 12, the middle tube 14 and 
the outer tube 16 each terminate in tapered flexible tips 
58, 60, 62. The flexible tips 58, 60, 62, expand under 
pressure exerted from fluids flowing through the re- 
spective lumens to allow fluids to exit from the lumens 
into the bloodstream. However, when no fluids are 
present in any one or more of the lumens, the flexible 
tips associated with those lumens remain closed. When 
closed, the tips 58, 60, 62 act as check valves to prevent 
the backflow of blood through the lumens thereby com- 
pletely eliminating the possibility of substantia] blood 
joss through the present multilumen catheter. 

Referring now to FIG. 5, yet another embodiment of 
the distal end 25c of the multilumen catheter is shown. 
This embodiment is similar to that shown in FIG. 4 
except the inner catheter tube 12 does not terminate in 
a flexible tip and instead remains open. This enables the 
lumen 18 defined by the inner tube 12 to be used to 
monitor blood pressure which would not be possible if 
the distal end 34 of the inner catheter tube 12 were 
closed. 

In accordance with the present invention, the differ- 
ent embodiments of the distal end of the present multilu- 
men catheter tube as shown in FIGS. 2a~$ may be 
combined as desired in a single multilumen catheter of 
the present invention. For example, the outer tube may 
have a distal end which terminates in a side opening as 
shown in FIG. 3 while the middle tube terminates in a 
flexible tip as shown in FIG. 5. 

Referring now to FIG. 6, the bottom half of an alter- 
native embodiment of the manifold 24<7 is shown. In this 
embodiment, manifold 24a is molded using known tech- 
niques. The manifold 24<z secures the respective proxi- 
mal ends of the catheter tubes. The proximal end of the 
outer tube is secured at the base 66 of the manifold 24a, 
the proximal end of the middle tube is secured at the 
center 68 of the manifold 24fl and the proximal end of 
the inner tube is secured at the top 70 of the manifold 
24a. Molded channels 60, 62, 64 separately communi- 
cate with the respective lumens defined by each of the 
catheter tubes. Extension tubes may be molded or oth- 
erwise secured into the bottom half of the manifold 24a 
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at channels 72» 74, 76 which are respectively coupled to of the lumens to a corresponding one of the plurality of 
channels 60, 62. 64 within the manifold. extension tubes. 

The inner tube, the middle tube, the outer tube and 4. The triple lumen catheter of claim 1 wherein each 
extension tubing are permanently affixed within the of the lumens terminates coextensively wi^h the respec- 
manifold using known techniques. A cooperative top 5 tive distal end of the inner, middle and outer venous 
half of the manifold is sealed to the bottom half to pro- catheter tubes. 

vide a sealed. Hquid tight unit. Fluids entering or leav- 5. The triple lumen catheter of claim 1 wherein the 
ing the manifold via the extension tubing communicate distal end of the outer venous catheter tube is tapered 
with the respective lumens defined by each of the cathe- and abuts the middle venous catheter tube, and the 
ter tubes through molded channels 60, 62. 64. 10 distal end of the middle venous catheter tube is tapered 

It will be understood that a number of manufacturing and abute the inner venous catheter tube; 
techniques known in the art may be used to form the . and wherem the second opening of the second lumen 
multilmnen catheter of the present invention including ^ a side opemng dispo^ slightly upstream from 

the various embodiments described above. . tapered distal end of the middk venous cathe- 

Themanner of using the multilumen catheter of the >5 ter tube, and the second opening of the hird liunen 
pr^entlvention is substantially the same as using a « « «de opemng disposed shghtly upstream from 

S^entLnal multilumen catheter of the prior Irt, he tapered distal end of the outer venous catheter 

which is well known to those skilled in the art and need ^ -^he triple lumen catheter of claim 1 wherein the 
notbe descnbed m detail. jO distal end of the middle venous catheter tube and the 

This myention is not to be hmited by what has been ^^^^ ^^^^^ ^^^^^ ^^^^^ ^^^^^^^ 

particulariy shown and descnbed, except as mdicated ^ ^^^^^^^ tapered tip which expands under the 

by the appended claims. pressure of fluid flowing from the proximal end to the 

What is claimed is: distal end in the respective second and third lumens of 

1. A triple lumen venous catheter comprising: ^5 the middle and outer venous catheter tubes, 

an inner venous catheter tube defimng a first lumen ^ ^^^^j^ ^^^^ catheter of claim 6 wherein the 

having a proximal end, and a distal end with the ^j^^^, ^^^^ ^^^^^^^ catheter tube terminates 

• inner catheter tube having a first opening to the ^ ^ flexible, tapered tip. 

first lumen at the proximal end and a second open- g ^^^^^ ^^^^^ catheter of claim 6 wherein each 

ing to the first lumen at the distal end; flexible tips act as check valves to prevent fluid 

a middle venous catheter tube defining a second f^^^^ entering the first, second and third lumens from 

lumen and having a proximal end, a distal end and ^jj^ corresponding second openings provided at the 

a cross-section which is greater than the cross-sec- corresponding distal ends of the inner, middle and outer 

tion of the inner tube, the middle tube being dis- venous catheter tubes. 

posed concentrically and coaxially with the inner 35 9 -j^^ ^^ipjg lumen catheter of claim 1 wherein the 

tube, and the distal end of the inner tube extending inner,' middle and outer venous catheter tubes are made 

longitudinally outward from the distal end of the fj.Qjjj flexible, sterilizable materials, 

middle tube with the middle catheter tube having a jq. The triple lumen catheter of claim 9 wherein said 

first opening to the second lumen at the proximal materials include polyurethane, silicone, polyvinyl 
end and a second opening to the lumen at the distal 40 chloride (PVC) and nylon. 

end; 11. The triple lumen catheter of claim 9 wherein the 

an outer venous catheter tube defining a third lumen jnner and middle venous catheter tubes are made from a 

and having a proximal end, a distal end and a cross- less rigid material than the outer venous catheter tube, 

section which is greater than the cross-section of 12. The triple lumen catheter of claim 11 wherein the 

the middle tube, the outer tube being disposed 45 jnner and middle venous catheter tubes are made from 

concentrically and coaxially with the middle tube polyurethane, 

and the inner tube, and the distal end of the middle 13. The triple lumen catheter of claim 1 wherein the 

tube extending longitudinally outward from the manifold is molded. 

distal end of the outer tube; the outer tube haying 14. The triple lumen catheter tube of claim 1 wherein 
an outer diameter corresponding to the inner diam- 50 the manifold is made in separate molded sections, 

eter of a patient*s vein in which the outer catheter 15. The triple lumen catheter tube of claim 14 

tube is to be inserted and the outer catheter tube wherein the separate molded sections are first, second 

having a first opening to the third lumen at the and third hubs; 

proximal end and a second opening to the third the first hub defining a first channel which receives 

lumen at the distal end; 55 and secures the inner venous catheter tube in fluid- 

a manifold securing and encapsulating each of the tight communication with said respective extension 

proximal ends of the inner, middle and outer ve- tubing; 

nous catheter tubes to provide separate and non- the second hub defming an annular space which re- 
communicating passages to each of the inner, mid- ceives and secures the middle venous catheter tube 
die and outer tubes; and 60 in fluid-tight communication with the respective 
a plurality of extension tubes coupled to the manifold, extension tubing; and 
each separately coupled to a respective one of the the third hub defining an annular space which re- 
lumens, ceives and secures the outer venous catheter tube 

2. The triple lumen catheter of claim 1 wherein one of m fluid-tight communication with the respective 
the extension tubes is configured for connection to a 65 extension tubing. 

fluid transfer device or pressure monitoring means. 16. A multilumen catheter comprising: 

3. The triple lumen catheter of claim 2 wherein the a plurality of concentrically and coaxially disposed 
manifold includes channels for separately coupling each venous catheter tubes, each of the plurality of ve- 
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nous catheter tubes defining a lumen and each of 
the venous catheter tubes having a proximal end 
and a distal end which extends outwardly from the 
distal end of the next surrounding venous catheter 
tube with said multilumen venous catheter having 5 
an outer diameter corresponding to the inner diam- 
eter of a patient*s vein in which the outer catheter 
tube is to be inserted and each of the plurality of 
venous catheter tubes having a first opening to the 
corresponding lumen at the proximal end and a 10 
second opening to the corresponding lumen at the 
distal end; 

like plurality of extension tubes, with a first end of 
each of said extension tubes coupled to the proxi- 
mal end of a corresponding one of said lumens 15 
dcfmed by the plurality of venous catheter tubes 
and a second end of each of the extension tubes 
configured for attachment to utilization means; and 
manifold having a like plurality of channels dis- 
posed therein with each of the plurality of channels 20 



8 

having disposed therein the proximal end of a cor- 
responding one of the plurality of catheter tubes 
and the coupled first end of the corresponding 
extension tube, with the manifold securing and 
encapsulating each of the proximal ends of the 
plurality of catheter tubes and the corresponding 
coupled portion of the extension tubing, the mani- 
fold providing a separate, non-communicating Huid 
path between each of the lumens and the respective 
extension tubing. 

17. The triple lumen catheter of claim 1 wherein the 
proximal end of the inner venous catheter tube extends 
beyond said proximal end of the middle venous catheter 
tube. 

18. The triple lumen catheter of claim 17 wherein the 
proximal end of said" middle venous catheter tube ex- 
tends beyond the proximal end of the outer venous 
catheter tube. 

• * * • • 
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